Prediction of human intestinal absorption of the prodrug temocapril by in situ single-pass perfusion using rat intestine with modified hydrolase activity.
Intestinal absorption of temocapril, a prodrug of temocaprilat, was evaluated in an in situ rat jejunal perfusion model under various conditions of luminal pH and in the presence and absence of carboxylesterase-mediated hydrolysis. Temocapril was more easily taken up by mucosal cells at a luminal pH of 5.4 than at pH 6.4 or 7.4 and was extensively hydrolyzed to temocaprilat in mucosal cells. The hydrolysis was limited by the intrinsic clearance and the influx rate at luminal perfusate pHs of 5.4 and 7.4, respectively. Temocaprilat, derived from temocapril, was transported into both mesenteric vein and jejunal lumen according to pH partition theory. The net absorption of both temocapril and temocaprilat was highest at a luminal perfusate pH of 5.4. When both the luminal and venous fluid were at pH 7.4, temocaprilat was transported approximately 3-fold faster into the lumen than into the vein, due presumably to the greater surface area of the brush border membrane because of the presence of microvilli. Under carboxylesterase-inhibited conditions, the hydrolysis of temocapril was inhibited by only 50%. It is postulated that serine esterases located on the membranes of the epithelial cells were responsible for the residual hydrolysis. We have confirmed that temocapril is most easily absorbed in the proximal intestine after meals, due to prolongation of the gastric emptying time, the lower intraluminal pH caused by secretion of bile acid, and the interaction between serine esterases and the digesta.